Background: To investigate the relationship between sexual orientation and gender identity in regard to levels of depression; levels of perceived social support; comfort with disclosure of orientation; and the lesbian, gay, bisexual, and transgender (LGBT) campus climate.
Background
Lesbian, gay, bisexual, and transgender (LGBT) individuals are part of a minority that is often overlooked and stigmatized [1] [2] [3] . As such, these individuals are subject to a multitude of stressors [4] . Research suggests that negative experiences resulting from LGBT stigma can lead to chronic stress and emotional distress among LGBT adolescents and adults [5] [6] [7] [8] and that emotional distress is associated with higher rates of depression, psychiatric disorders, suicide attempts, and substance abuse [9] [10] [11] . Research also suggests a relationship between emotional distress and perceived LGBT discrimination [12] . As a result, LGBT acceptance may be directly related to the academic success of LGBT students [13] . Many LGBT students find it difficult to focus on academics because of stigmatization, intolerance, chronic stress, and discrimination [13, 14] . For medical students, academic success is crucial to establishing a baseline for effective patient care, and evidence suggests that LGBT medical students experience a variety of barriers as they progress through the medical education system [15] [16] [17] . Many LGBT medical students report discomfort with disclosure of their sexual orientation because of fear of negative reactions from classmates and professors [15] . In a survey by Merchant et al [18] , 95% of medical school applicants did not disclose their orientation, of which 15% feared that disclosure would result in rejection. In another study, LGBT students expressed concern that disclosure of their sexual orientation could lead to negative evaluation [15] , an outcome supported by other studies [19, 20] . In a study by Schatz and O'Hanlan [19] , lesbian, gay, and bisexual physicians reported discrimination in the workplace based on their sexual orientation, including denial of referral and promotions, refusal of privileges, and verbal harassment. A more recent study [20] examining the same variables found decreased but similar discriminatory behaviors. Both studies reported high rates of derogatory comments, substandard treatment, and disrespect toward LGBT patients and coworkers [19, 20] . In another study, lesbian physicians were 4 times more likely than heterosexual female physicians to report experiencing harassment because of their sexual orientation, particularly during the training years [21] . Given these findings [19] [20] [21] , it is not surprising that LGBT students consider the presence of identifiable supports, inclusive LGBTcurricula, and effective nondiscrimination policies before disclosing their orientation [15] .
In the osteopathic medical profession, students are taught to use a holistic approach in the practice of medicine, incorporating aspects of mind, body, and spirit into patient care [22] . Issues of diversity and the intricacies of competently treating patients from diverse backgrounds are usually contained within a holistic approach. Therefore, surveying members of the osteopathic medical profession may be appropriate for studying LGBT awareness and acceptance and for investigating if an LGBT friendly environment improves the educational outcomes of LGBT medical students and the treatment of LGBT patients.
The current study was part of a larger study that investigated LGBT acceptance in a sample of students attending osteopathic medical schools. The purpose of the current study was to investigate the relationship between sexual orientation and gender identity in regard to levels of depression, levels of perceived social support, comfort with disclosure of orientation, and the LGBT campus climate. We hypothesized that self-identified LGB students and transgender students would report lower levels of social support and higher levels of depression and discomfort with disclosure of their orientation. In addition, we hypothesized that LGBT students would be more likely to rate the campus climate as noninclusive in regard to LGBT issues.
Methods
The data from the current cross-sectional questionnairebased study were collected from an anonymous, selfcompleted, web-based survey (SurveyMonkey, Inc.) completed by medical students recruited from US osteopathic medical schools. An e-mail invitation to participate in the study was sent to the deans' offices and academic affairs offices of all thirty US osteopathic medical schools. The invitation contained an overview of the study and a survey link, which the school was requested to disseminate. Six schools agreed to participate in the study and disseminate the survey to their students. The sole inclusion criterion was current enrollment in an osteopathic medical school. Students were given an electronic informed consent before entering the survey, and by clicking the "Next page" button, participants gave their consent to participate in the study. Upon completion of the survey, participants were compensated with a $5 Amazon.com gift card, regardless of whether they fully completed the survey. Ethical approval was obtained from the A.T. Still University Institutional Review Board-Kirksville.
Study survey
The survey used in the current study was created specifically for the study and was composed of standard scales that have been used in multiple studies [23] [24] [25] . Basic demographic information was collected and consisted of gender, age, race, and religion. Students were also asked to identify which osteopathic medical school they attended and their current year in medical school.
The Klein Sexual Orientation scale was included in the study survey to determine the sexual orientation of respondents [23] . This scale examines various aspects of sexual identity as they relate to the respondent's past, current, and ideal sexual history [23] . Respondents are allowed to rate their identity on a scale of 1 to 7, with 1 being heterosexual only and 7 being homosexual only. For the current study, we only used the participant's current self-identification, and categorized participants as either LGB or heterosexual only.
The Major Depression Inventory (MDI) [24] was also included in the study survey and is a ten item, self-report questionnaire that measures levels of depression. It covers the ten International Classification of Diseases 10th edition symptoms of depression, which are equivalent to those included in the Diagnostic and Statistical Manual of Mental Disorders 4th edition [24] . The MDI uses a 6-point Likert scale (1 = All the time, 6 = At no time) to determine how much time the respondent has exhibited a given symptom in the past 2 weeks [24] . Raw scores range from 0 to 50, with scores divided into categories measuring the severity of depression. Mild depression has an MDI range from 20 to 24, moderate depression from 25 to 29, and severe depression from 30 to 50 [24] .
The perceived social support scale used in the study survey was a modified six item scale that examined the extent to which an individual felt cared for [25] . The comfort with disclosure of orientation scale was a nine item scale that examined the degree to which individuals felt comfortable being open about their sexuality. Responses to both scales were measured using a 5-point Likert scale (1 = Strongly Disagree, 5 = Strongly Agree).
The LGBT-Friendly Campus Climate Score [26] was included in the study survey and examined the extent to which a campus had LGBT-friendly policies, programs, and practices. The scale was modified with permission and included 5 of the 8 LGBT-friendly factors included in the original scale-policy inclusion, support and institutional commitment, academic life, student life, and counseling and health.
LGBT policy inclusion included five items that examined the extent to which the institution had inclusive nondiscrimination policies.
LGBT support and institutional commitment included three items that examined the availability of staff and resources to support LGBT students.
LGBT academic life included two items that asked the extent to which LGBT issues were integrated in the curriculum.
LGBT student life included six items that examined the availability of social and academically oriented clubs that focused on LGBT issues.
LGBT counseling and health included three items that examined the availability of medical and psychosocial support for LGBT students. Each of the 5 factors was weighted and summed, resulting in scores that ranged from 0 to 50. This range was converted to a 5-star system with the following cut-off points in place: 
Statistical analysis
Because data were not normally distributed, analyses examining levels of depression, levels of perceived social support, and comfort with disclosure of orientation used nonparametric tests, mainly the Mann Whitney and Kruskall Wallis tests. The median score, as well as the interquartile range (IQR) is presented. The
LGBT-Friendly Campus Climate Score was examined using one-way analysis of variance. Pearson's correlations were used to examine relationships between levels of depression, levels of perceived social support, comfort with disclosure of orientation, and the LGBT-Friendly Campus Climate Score.
A Cronbach's test was used to measure the internal consistency of our survey scales. The MDI had a Cronbach α of .92. The perceived social support scale had a Cronbach α of .94. The comfort with disclosure of orientation scale had a Cronbach α of .71. The LGBTfriendly Campus Climate Score had a Cronbach α of .89.
Data were analyzed using the Statistical Package for Social Sciences (SPSS, Chicago, IL). A P value of .01 was considered significant.
Results

Respondent characteristics
Six US osteopathic medical schools agreed to participate in the study resulting in a total sample size of 4112 students. A total of 1698 participants entered and started the online survey, resulting in a 41.3% response rate. From this total, 363 participants dropped out, with the majority prematurely exiting the survey once they reached the Klein Sexual Orientation scale. Therefore, 1334 participants completed the entire survey, resulting in a 32.4% completion rate. There were no significant participant characteristics (gender, age, race, religion, school attended, or year in school) that predicted failure to complete the survey. Table 1 displays the demographic characteristics of the survey respondents. About equal numbers of male (n = 628) and female (n = 706) osteopathic medical students responded to the survey. Most respondents were aged between 18 and 35 years and were white and Christian. A slightly higher proportion of first-year (n = 410) and second-year (n = 394) medical students responded. Approximately 85% of respondents self-identified as heterosexual only, with the remainder of respondents selfidentifying somewhere within the LGB spectrum. No participants identified as transgender, making it impossible to conduct any analysis of this group.
Sexual orientation comparisons
When examining levels of depression, respondents had a median score of 8 (IQR = 5-13).
LGB students indicated higher levels of depression than heterosexual only students (z = -3.7, P < .000) (Figure 1 ). In general, 22.5% of LGB students and 11.8% of heterosexual only students met the clinical criteria for depression, making the odds of LGB students being depressed 2.2 times greater than heterosexual only students (95% CI, 1.5 to 3.2; P = .0001).
All students reported high positive levels of perceived social support with a median score of 5 (IQR = 4.8-5.0) ( Table 2 ). However, LGB students were slightly more likely to report lower levels of support than heterosexual only students (z = -4.4, P = .001, Cohen's d = 0.21).
When examining comfort with disclosure of orientation, respondents had a median score of 2.4 (IQR = 2.0-2.9).
LGB students were more likely to report feeling uncomfortable with disclosure of sexual orientation (z = -9.0, P < .000) (Figure 2 ). In general, 43.9% of LGB students and 16.7% of heterosexual only students reported discomfort with disclosure, making the odds of LGB students having discomfort with disclosure 3.9 times greater than heterosexual only students (95% CI, 2.8 to 5.4; P < .000).
Finally, when examining the LGBT-friendly Campus Climate Score a majority of students (66.1%) rated their campus with 3 stars or less.
LGB students were more likely to rate the campus climate as noninclusive in regard to LGBT issues (z = -2.3, P < .000, Cohen's d = 0.39) ( Table 3 ).
Associations Between Survey Responses
A negative correlation was found between levels of perceived social support and levels of depression, where students with higher levels of perceived social support displayed lower levels of depression (r = -.33, P < .001). A positive correlation was found between comfort with disclosure of orientation and levels of depression, where students who reported higher discomfort with disclosure of orientation also had higher levels of depression (r = .22, P < .001). A slight negative correlation was found between comfort with disclosure of orientation and the campus climate (r = -.12, P < .001). Students who rated the campus as non-inclusive also reported discomfort with disclosure of their orientation.
Discussion
The purpose of the current study was to investigate the relationship between sexual orientation and gender identity in regard to depression, levels of perceived social support, comfort with disclosure of orientation, and the LGBT campus climate in osteopathic medical schools. Results suggested that LGB students had higher levels of depression, slightly lower levels of perceived social support, and more discomfort with disclosure of orientation. A majority of students rated the campus climate as noninclusive. These results are consistent with other studies that showed LGB individuals were more likely to be exposed to negative interactions, including discrimination, harassment, isolation, and low social support [27, 28] .
In the current study, LGB students were 2.2 times more likely to be depressed then heterosexual students. Previous research findings show that LGBT individuals are at increased risk for psychosocial problems, including depression, suicide, and other psychiatric disorders [5] [6] [7] [8] [9] [10] [11] . Since research has suggested a link between psychosocial health and academic success [13, 14] , osteopathic medical schools should consider implementing support systems for LGBT students at the institutional level. In general, the osteopathic medical students who responded to our survey had relatively high levels of perceived social support, regardless of sexual orientation. However, due to effect size, self-identified LGB students were more likely to indicate lower levels of perceived social support compared with heterosexual only students. Previous research has shown the importance of social support in the proper identity formation of LGB individuals and that those exposed to negative social interactions are much more likely to experience barriers in regard to selfacceptance [29] [30] [31] . Another study has suggested a strong link between low social support and psychosocial problems, such as depression, in minority populations [32] . In support of this previous research, our study also displayed a moderate correlation between social support and depression. This suggests the existence of a vulnerable subset within the population: LGB osteopathic medical students with low perceived social support. These students are likely to be at the highest risk for depression. However, contrary to these findings, our study seemed to indicate that even though LGB osteopathic medical students reported high levels of social support, they were still at an increased risk of being depressed. As such, it appears that regardless of perceived levels of social support, LGB osteopathic medical students display decreased psychosocial health. This is of practical importance since previous research has suggested a link between psychosocial health and academic success [13, 14] . These findings suggest that the relationship between depression, social support and minority status in osteopathic medical students may be mitigated by other factors; future research is needed to examine this area more closely.
In the current study, LGB students were 3.9 times more likely to report discomfort with disclosure of orientation compared with heterosexual only students. These findings support results from previous research [18, 33] . For example, Rankin reported that 60% of lesbian, gay, and bisexual undergraduate students remained closeted due to fear of discrimination [33] . In studies of medical students, many LGB students reported discomfort with being open about their sexual orientation [5] and an overwhelming majority did not disclose their orientation during the application process [18] . In the current study, there was a correlation between comfort with disclosure of orientation and depression, where students who reported higher discomfort also had higher levels of depression. Perhaps implementing an inclusive environment at medical schools, in which diversity is embraced, may address this problem.
LGB students were more likely to rate the campus climate as noninclusive in regard to LGBT issues, and those who rated the campus as noninclusive also reported discomfort with disclosure of their orientation. In a study by Rankin, almost 74% of lesbian, gay, and bisexual students rated their campus as noninclusive [32] . Other studies have shown that students who viewed their campus as more hostile in regard to LGBT issues were more likely to not disclose their sexual orientation [18, 33] .
Finally, due to the lack of transgender respondents, no comparisons could be made in regard to this population. This further highlights the invisibility of the transgender population in both medical education and research. The potential cause of this invisibility, be it due to underrepresentation in the osteopathic medical profession or discomfort with disclosure, should be examined in future research.
Results from the current study point to the important role that the campus culture can play during osteopathic medical training. The campus culture consists of the overarching environment that students are exposed to on a day-to-day basis and a positive culture would involve having LGBT-friendly institutional policies, grievance procedures, and equal opportunity measures. Osteopathic medical schools should considering creating a more LGBT-inclusive campus environment. Improving the campus climate may be one way of addressing LGB students' significantly higher levels of depression and discomfort with disclosure of orientation. Some suggestions for improving the campus climate include: having a nondiscrimination policy/statement that includes sex, sexual orientation and gender expression; offering insurance coverage to employees' same-sex partners; the presence of a professional staff member who promotes diversity and increases campus awareness (including LGBT) as part of their job description.
The current study had several limitations. The sample contained students from only 6 osteopathic medical schools, making the results limited to the particular geographic locations of each of the schools. In general, osteopathic medical schools from the southern and eastern regions of the United States were underrepresented, potentially skewing the study results. Further, previous research has suggested that social desirability bias often limits the disclosure of negative views, such as depression or low social support [34] . This reluctance to disclose negative views may explain the high percentage of respondents in the current study who indicated high social support.
Conclusions
Overall, the current study indicated that a relationship existed between sexual orientation and levels of depression, perceived social support, comfort with disclosure of orientation, and the LGBT campus climate in osteopathic students. Based on these results, osteopathic medical schools should consider closely examining their LGBT Support and Institutional Commitment LGBT Academic Life LGBT 54 (28.0) 27 (14.0) 112 (58.0) campus culture, in order to ensure that a positive and inclusive environment exists for all students. By embracing diversity in osteopathic medical education, it may be possible to create multicultural physicians who can competently and compassionately practice osteopathic medicine.
